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(1) Tf«a*iS^*^S/U-!r-h. 

JlflJfcS ( 1 ) 

xT i 0 2 • (1 -x) Si0 2 
(^tJrx&O. 0 0 0 1—0. ) 

h;i/(Z)9 0 0 — 9 5 0 c m'^fl^fCfetfSM:*^;^ 3 0± 1 5 c m" 1 
h/b(Z>9 0 0 — 9 5 0 cm^ftfMlCSttS&^tttf 9 3 0 + 1 0 cm" 1 
X^s^ h ;i/#9 3 0 ± 1 5 c nT^CjfJIJ^T 1010±15c m~ 1 K: ! &«^:ltfe% 

-Dm^m^t^^t. -k^ntir&m^ i~s ©v^n^^sais©^* y s/u' 

>!r-ho 

[11*5(5] HK^^MSl/fe^iRiR^^^ hMcfcVAT, 
h;i/#9 3 0+ 1 5 c m'^-KM^X 8 6 5 ±1 5 c m~ 1 lC : fej@^:'(B : &^'^' 
SlSra&^^^r^^#M^•r§l»*^l~4(DV^i ^ tl^^CfB^«)^^^i/U 

4r- ho 

[f!M^6] Tffi^iK:ffi«bfe»*xiWim^iKT»a^rt&*i«#3t=i 
S^ii:&#^i:*rsit*^i'-'5©VNl s ti^lcfa^^^^S/U^r- ho 
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(s : SiitV m : w : 

12.3±0.6 s 

11.0±0. 6 s 

8. 8±0. 5 s 

6.2±0.4 m 

5. 5±0. 3 w 

3. 9±0. 2 m 

3.7±0.2 w 

3. 4±0. 2 s 



-To ) 

Cflff#3S7] x^O. ooi~o. 2t*§ii:S:M^t &flf#8U~ 

IlII 

^2Xg 

SnxgTftfctMBtt (A) 
H3Xg 
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1411 

xg^m-2xgT?#e>tt;M&«£tfr«# (a) y&cjBv>& £££*£$! 
mi -2 xg 

mi^M^mtc^mw (a) ©-asx«:£as£«jfc'*<5xg 

[MlO] SS3XSi:jg4X®<z>ia»cjgJlT©»3- 2XSS:ffv^ ^ 
4XgT?«3-2XST?#e>tlfc*KS:lfrK# (B) <Dfrt> »J ICJS £ £ £49 

f 3-2 XI 

I3ii-c#fc«ii# (b) ®-asxtt^as£ifc«iai , t«xs 

-3X6£f?VV l4XST*i'3 - 3XgTN#&*lfc«££ftfSBtt (B) ©fr;b 
y JCMv^ z. £ £^#i: -TSSiMfcg 8~1'0 ©v^ft;fr&cfa^tf>^# / S/U ^r- 

13-3 XI 

^3XlT*#fetff|g^ (B) %b<tt»3 -2XS"^#feift«fe3ffiS*lfcliri8# 

m 
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So 

/WfcTfflBR: 4r>f*=0. Ol — io : l ©^B"e&& - £ &4#l*i:*t" 

JfcT'* : ?T4m= 5-2 0 0 : 1 0)|W?&£ 3 £ ftWUfc-TSIt** 8 — 1. 8 
fj^^, -eCD^^b^^yv- hft^ : *>f*-0. 1-5: lOiHt'fe 
[ff^2 1] $lI@t'©Mai#l 1 O^C-2 0 0°C©^HT'$>§ 

[f#S2 3] I3Igt'«MSAU 1 0X3-2 0 OiC0iHt'fe5 
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[fM2 4] H4igt*0lMI^2 o 0-0-7 o ox:©Wfes 

[»#«2 5] il-2I@T'0MSI^2 0 0°C~7 0 0Otf)gBH^ 

[tM2 6] ^3x@{cfevNT, mznmT'Mmmznfrmmib (a) 

[f^2 7] |£3X;|SlCfc^T, f! 2 XgT?M3l3 ^fcfulgft (A) 

M^©^&^^>^fb^hltflg#: (A) ®Mi:iiSt5F7^y 

-bom^m, 

F n Kfr** i/ F> 7^u>tFn ^ ^ F £ <k SiflHKfr £> & £ 

[f^3i] KftSiSfe, >rbym. =-bVJim&&xf 
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•rs»*g2 6-3 0CDVNi s ti7b^cfa«©m'fb^#J©iS5t^- 
SjeT?»«ifc&4W»4:t"6at#3R2 6 — 3 2<2v>1 s *ifricSB«(amttft^<z> 

[0 0 0 1] 
[0 0 0 2] 

^9 3 0+ 1 5 cm" 1 IC«*«S:%olRJR»S:« , r*ii:%««i: , rs^*>' 
S,i;$-- js, K^^^S/y^r- hCDig^^^^^^^^y^-b&M^fc 

[0 0 0 3] 

— flffitc r^5>f h (zeolite) j * < teMUffitf^TLStT^ ^ / y 

>r~h<D%&w~z%> , ')> mM<Dm^mtmm^m^^ir^ (sio 4 ) A ~is& 
t>* (aio 4 ) 5 "x*feSo b**bfc#e>, 5E¥, r;i/5;*x7x-fhffflis© 

[0 0 0 4] 
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SitcRlbT TAtlas of Zeolite Structure Types (W.Meier , D.H.Meier, D.H.Ols 
on and Gh.Baerlocher, 5th.Edition, 2 0 0 1, Elsevier) j teMtWASR 1 

b^S-MlM (Zeolite-like Materials) A,"? V%£o 
[0 0 0 5] 

ifj,n~i3i, t'^tt 2000^7^1 oH^tf wmm 

[0 0 0 6] 

®, r^-fhcD^^j , $1-21, *SfcS;£?*± fftl£*±, .2000 

[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 

7 ffiSEfl 2003-3008287 
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[0010] 

»r * b fcj£«fb-&«©HHb&j£#« ^ft»s*itsfe. # r* * * y u 

>!r-l>0-it'fe5TS-l Wu ^©lir^&tf^ffl^fH 4 1 0 5 0 1 

V>T, T S -1 *IIi:tS^*«¥4 - 5 0 2 (^»A«2) T* 

[0 0 11] 

T S- 1 <Z>mm.^- Fttf5*»*fc*&J«1?5l*9-f htfeSZ SM- 5 £|!«<Z>M 
[0 0 12] 

ZftKMLTmm^-l -2 4 2 6 4 9 #&fg 0f#W:£*K3) T^X* 
[0 0 13] 
[0 0 14] 

*BEAttTS-lffiiln- FMF I &Cjfc^T*£&>fflH7L# : £:tbTV^(Z> 
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tt£ b & V ^ f b-£® & ^-f b X^^H^^tz. Mi* a: jK =3f S/ ffc£ Jfc 0>SMfc 

'to < ns&m zmmim y jg-r^s^fe y , r ©j&#:c*t««* 

[0 0 15] 

b#aBSftTV*S. -ecOjHSt^asKloV^Ttt, «*.tf4MBHB6 3-2 9 7 
2 1 0#^# (4*«FA«4) tcW^SJlTV^., 
[0 0 16] 

35 JC, Peng Wu, Takashi Tatsumi, Takayuki Komatsu£> (Chemistry Letters 

7 7 4 (2000) (#4W:fctt4) ^ # >M^&8§IM£3£ t Flc-£ 

i/?n^t> *mwnt7km*m^Tntt>'tz> r h ic j: y , 5/ * a /\=* iz >#ap 

tpic-^ff FMWW®Mftf 5/y b©jfc*!ftJR:*'<* b;i/ 

iC&9 6 0 c m^lzm-kU^^U^^^hti^o 
[0 0 17] 

[0 0 18] 

fctf^tBfc&ffittK&ftTfcy, MK:v%"rti%jiMT*#s^ v^-f wb^ois 
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[0019] 

mmxm i 3 

^Bf#fF4 410501 m&m 

[0 0 2 0] 
[#g«it*2] 
4f^3p4 - 5 0 2 
[0 0 2 1] 
[#^^3] 
ftWW 7-242649 
[0 0 2 2] 

#HgHg 6 3 - 2 9 7 2 LO^i 
[0 0 2 3] 

m&mjcm i ] 

Atlas of Zeolite Structure Types (W.Meier .D.H.Meier, D.H.Olson 
and Ch.Baerlocher, 5 th. Edition, 2 0 0 1, Elsevier) 
[0 0 2 4] 

[#M#fr:fciSK2] 

BW&±. 20 0 0^7^10 0^1? 
[0 0 2 5] 

u*it^m mmitmmmmm} > ^mm^^t ¥$3^3 n 3 

0H ^ 
[0 0 2 6] 

[##fr:fcfU] 

Peng Wu, Takashi Tatsumi, Takayuki Komatsu£> (Chemistry Letter 
s 7 74 (2 0 0 0) ) 
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[0 0 2 7] 

*mw<D%mit. mibfiu&oifflmizm^z z. n&»sMte?& ; fv>r- horn. 

[0 0 2 8] 
[0 0 2 9] 

Wh. *ftW (i) SftTkWMr'WmL&Bft&j&x*? h;^^cfev^T, ^ 

PR^X^? h;i/^9 3 0+ 1 5 cm-hzU±W.*^WW§*M'*Z>ZL£ i k !1 &. 
ffiH-t&mffi&t (1) T^£*i&^# J i/V>r- bt'SS. 
ffiflfcsS ( 1 ) 

xT i 0 2 • (1 - x) S i 0 2 
(^tfixttO. 0 0 0 1 — 0. 2T*S5. ) 
[0 0 3 0] 

#DS9! (.1 I) te> #38U! (I) i/VT- vv>mti3mT*%>z> 

o 

[0 0 3 1] 

3Sic, #?§f!g (III) (I) <D*$J i/V>r- bO&&TlzMitW 

[0 0 3 2] 
[0 0 3 3] 
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^9 3 0 + 1 5 cm-hzm*m*&^w^z^?zz£*!mm£.-tz>M&3% 

(l) T*mZftZ>?-* J i/V*r- ho 

ma&i ( i ) 

x T i 0 2 • ( 1 - x) S i 0 2 
(5£(£x&0. 0 0 0 1~0. 2T*2b£>o ) 
[0 0 3 4] 

;i/CD9 0 0~9 5 0 cm^&mmz&tfZmX^-ftQ 3 0 + 15 c m _1 ©$gH&C 
[0 0 3 5] 

[3] wt^mvm^^tc^m.^^^ wwcj^t, tM^^^ b 

;i/© 9 0 0 — 9 5 0 c m'i&Mmz&tfZmjzWtfS 3 0± 1 0 c m -1 tf)t§ffl&C 

&&-f&z.t:1tm®L£.-tZ C2] jcffi*©^*ys/y^r-h. 

[0 0 3 6] 

;i/^9 3 0 ±1 5 cnT^CflD&T 1 0 1 0±1 5 c m^K^mitU* fcoTO 3 ^ 
?:ft5r [1] — [3] ©V^tifrlCfB^©^ # ^ ^> U ^- h 

o 

[0 0 3 7] 

/I/ #9 3 0 + 1 5 cnT^Cfln^LT 8 6 5 ±1 5 c m" 1 iC%^'fil5:^i"S®JR ; ^ 

o 

[0 0 3 8] 

c e 3 tib* 2Kmmv tcn^xmmmmx^m^ # *x * mat ^ - kmw 

mmiirz> CI] - C5] ©v%-rti^lcfB«©^^y 2/U>r- bo 
[0 0 3 9] 
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[*2] 



m 2 MWW^(D^^^^X^I11St^ 

(s : Sfil\ m : tf€t. w : MM 

12. 3±0. 6 s 

11.0±0.6 s 

8. 8±0. 5 s 

6. 2±0. 4 m 

5. 5±0. 3 w 

3. 9±0. 2 m 

3. 7±0. 2 w 

3. 4±0. 2 s 



to ) 

[0 0 4 0] 

(7) x^O. 001~0. 2T*%>&Z£.&tftnf?& C 1 ] ~ (7] ©V^ 
[0 0 4 1] 

(8] ci] — [7] <D^-?ti-frK.mm<z>*# j t/VT- h 
m&mzmmvTmm (a) sffsn 

^lX@T'#fef&|g# (A) SiMtSII 
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i3ig 

»3^T?#6*ifeiisft (b) &«s«utf*;j/y^-M:ff*xi 

[0 0 4 2] 

» i xs-e«fe«rK# (a) ®-ixit^»fcjft«t«3m 

[0 0 4 3] 

[10] #3XSfc#4Xe©raJCJKT©£3-2Xe&fTVV I411t 
#3-2XgT*#6»ft;M&«&tMB# (B) ©jfrfc y CJSv^ 3 

[8] [9] Klffi*©^*^2/U^r-KDS85i^ffi- 

S 3 - 2 X5@ 

m3XST'#feftrlg# (B) ©— ttXtt£»fcSMMM"SXSB 
[0 0 4 4] 

[l l] i3XSX«f3-2Xii:I4Xii:©^T©!|3-3XS 
[8] — [10] ©v%^;fi;frfcSB«©^* % >U h©SS 

$3-3 II 

S3X@T*#fcS&J|g#: (B) *>L<tt»3-2XS"e#feafc«3SS*lfelWK# 

«• 

[0 0 4 5] 

[12] h«^*^SI3»*flS'^»T?»*ii:*W*i:t-« [8 

3 ~ [11] <zmT*iaHCfB^<Z>^# y S/U^r- h©SS3t^o 
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[0 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 

[15] Mfeftft-Mftfm* WML Kflsffll*. nn^vM^it? 

[0 0 4 9] 

>f s> y # e> & s e> 38 *i fc4> & < t % — «js*_t*c t f 

§ C8] ~ [15] CDV^tivWCfBmcD^*; S/U^r- hCDS83t#i*. 
[0 0 5 0] 

St : *>filt= 0. 01-10:1 ©ftH'e&Sifc&^lftfc'tS (8] ~ (16 
[0 0 5 1] 

ig: ^f5t=0. 05~10 : 1 CDf&HT'&S d £ C8] ~ [17 
] CD V>-rti^lc|B^CD^^ 7 t/U^r- h©|S5t^o 
[0 0 5 2] 

C19] SlX3gcDM^#tcfe^S7fci:^r>fmcD#J^^ Z&^JlttT** : 
^-^^= 5~2 0 0 : 1 CD|gKT*fe^^h$:^hf C 8 ] ~ [18] CDV^ 

[0 0 5 3] 
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C2 o] 'mmm.oiu&mKiGvz^y^v- bit^t^^m<D^t>^ 

*®*)\/ibX"r>3'V- bit&W : ^-f^=0. 1~5 : 1 0f&BT?&5 3 £ £ 
#$^-r£ [8] ~ Cl 9] ©v^i ^ 4^*^^c|H^^^^^/y>{^-h0SS5g^ o 
[0 0 5 4] 

C2 i] i ox:~2 o oic©|gi^5ri:^ 

mttz C8] — [2 0] m^n^csa^©? 1 *; isv>r- b<DmM^m 0 

[0 0 5 5] 

[2 2] m z jinx <Dm&mKmm?zm&ffiM£r~MMT* 

[0 0 5 6] 

[2 3] i3I|t'©MS^l 101C-2 0 0°C<Z)|ra-e&<5^££# 

mtti-s C8] ~ C22] (D^irnfrizmMo)^* ;i/'j^r-h©iim 

[0 0 5 7] 

C2 4] H4lOSl?(D!l$3/&M^2 0 0X3—7 0 0 °C ^ £ 

[8] - [2 3] a)v^i s tl^^csa^©^^^^u>!^~ b<Dmmfr&o 

[0 0 5 8] 

C2 5] mi -2Xlt0MII^2O 0°C~7 0 0 °C<Z>mmX*$>Z> Zl il 
ZftmH~?2> C9] ~ [2 4] <D^?tlfrlZBM<D** J ^V^-b&mMX&i 

o 

[0 0 5 9] 

[2 6] ^3X@}C^^T> ^2XgT'M;ffl£ft£tti£B# (A) H'ryzf 

Lt=.%k, uam-t a cs] - [25] <D^-tti^\cmm<D^^ ; 

[0 0 6 0] 

[2 7] m3XS^CfeV^T, i21it«i$tlfc|(flft (A) , *f-*y 

zm^mtzmmLTtiiZLfr. ^yzrv- bit^m^^i^^mt^u^mo 
m%^^y^mit^mt.mmw (a) (Du^mzmm^-&^^^4^)vm^m 
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v^x£&#$[ [8] ~ [2 6] GDv^tirfMCSa^cD^*^ i/V#- V<D 
[0 0 6 1] 

[2 8] (1] ~ (7) (D^lfftmzmM®?"? J t/V#- h©#£TtC, 
[0 0 6 2] 
[0 0 6 3] 

C3o] mwrttm-t)^ mm^m> t-^wKnw^s/K, t-r 

«4xfc^fc< m&±<Dik&MT*$>&z.}i%:!&mtLlr2> [2 9] &cgE«tf)^ 
[0 0 6 4] 

6] ~ [3 0] <D\,s?tlfrKmm<D&ibfc&®(D9m-%l&. 
[0 0 6 5] 

[32] mm^m<Dm^Kjz^mm-mm^m^<Dmit^x^^z.ii 
z&mt-tz [2 6] - [3 1] <D\\?nmzmm<DmiMt&m<Dm&iiWio 

[0 0 6 6] 

SiiSMfcts C2 6] ~ [3 2] <D^i?frmz.mM<z>mMk&%9(Z>m&-% 

[0 0 6 7] 
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?z> C2 6] ~ C3 i] <D\^frmzumonikik^m<DWk-%m 0 

[0 0 6 8] 

MMlz&^Tm&ltm-* rgpj fc^tf ro/ oJ & % 4#jcWf fej&v^isy filitt 

So 

[0 0 6 9] 

(#*8U! ( I ) ) 

*1\ #3£iE (I) JC^TSUH-T*. #38H3 (I) tt, SWIt'ISbt 
sStfMftJR:*** h;wcfcv^, ^©ft^x^* b;i/#9 3 o± l 5 cnT^cM* 

«a^« (i) 

xT i 0 2 • ( 1 -x) S i 0 2 
(5£cftx&0. 0 0 0 1—0. 2t'feS„ ) 
[0 0 7 0] 

JCfeV^, ^tPR^*^? Wl^9 3 0 ± 1 5 cm~ 1 &C@*{g£%Ol&lK^£;g' 
mXU&%^l&i&mtZtl<D&Kmfe&tl&t>HT>l*i3i<* 8 6 5±1 
5 cm" 1 , 4fJCttl 010+15 cm~ 1 iZ%mizm^^m.^Mf}^^X%§k 
— WL^^J t/V>T- hKMbftS 9 6 0 cm^JCflttcllfcfcolftJR 
#&##bTV^%&V^ i^*b<lt ffitafc'-fK^MJt Lfc#*f*R;*^ 
? h;WC&V>T, KqftSfc&X'** 900~950c m~ l <DWMttZlS J«« 

9 3 0 ± 1 5 c m _1 ©|ga (Hie*?* L<tt930±10c m _1 ©|gH) 
JC#£LT9 6 0 cm'^Ci^i&ftSWfiyffi^JC^tmi?:^ 

[0 0 7 1] 



1 8 
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- blk&mnWi&l 010-1250 cm _1 OfI^lCS i-O-S i \Z fijfc-TS 
#StC^VM^iK^^#^-r<5fei?)^9 0 0 — 1 0 0 0 cm -1 {C##^SI&lK^# 

[0 0 7 2] 

^2 7^is^ffii^s:fiiv>T»s^^*s. m**? bJiKmm&m*mij i 2b2> 

[0 0 7 3] 
[0 0 7 4] 
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^mmm^X'^o rflbkymi tit. soocm^noocm'w© 

gbtt), ^<D^*r- MC&9 3 0 ± 1 5 c m" 1 , 8 6 5 ± 1 5 c m" 1 ^^ 1 0 
10 + 15 c m^ZmizM I* Rbtift^, r*U*. .^**{CJ:oT 

^^i"^I&^if e>tiTv%^>ciii^H^S*)ti-g>o tot, 

[0 0 7 5] 

3®^, rdT*V<>e> rflJtafc^J (D5U$&C&, 1 0" 3 P a ©JE^TT* 5 0 0°CIC 

§g-fe;WC-fe v b L/> lO" 3 Pa0ffiiJT, 5 0 0iClcMbTlW^^ 
[0 0 7 6] 

-^i/^l/CD^^^^^-^tC^ML^S i -O-S i <DV&®.mmiZ* 
£<&5MHI> ^SttSl 0 10 cm _1 J:y«i5[©lSiR^^-;bfC^oTM 

bT : ^b*U ?A=o. ooi~o. o 5 : l omrntf 

#£l/T&4 cm _1 J^T> M*b<«2 c m'^TCD^tBT'M^i-^T'&S 
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0 2 6 5 3 0 



[0 0 7 7] 

*$&m (I) <D?* S i/Vf-blt* f©M#fit'fe5Ti0 2 MSi0 2 

J S/U^r- h4»©T i 0 2 ©#:fiE ; e;Wfc*ST?a& »K (1-x) »HD< 

SiOgOfS^^tfeS. mv^^-S^b^x/ (1-x) te^#>/>T 

[0 0 7 8] 

JfflfiR* (l) Jca3tt£x©«Hi:bT«o. o o l ~ o . 2 y, 0* b < 

&0. 0 0 5-0. 2, jry»*U<ttO. 0 1 — 0. 1T'£§. >?T>ffii£g^ 
£V>#, -|£K*e>bfc#f&#<Z>^#>^MRjS&{BMbfcy, ifflTLSr^toT 

[0 0 7 9] 

Jbia«m* (1) T*^Ufex»#^W{c^-*n^>?r-f^©i:b^S:2®S:bTVN 

WfftJR:*'** h;WC J: »J 2 10 nmttmzm.UZ J 3'XZ><D-tf'W1&ft?-*>, 2 6 
0 nm#ja{Cl^lR&^X.-5©^6IB^©IS^^^>a> 3 3 0 n m#i£(Z>l&UJl 

tfTi-z—e^j 9<D**>mz. i mm2nT&*), 210 nm#£{ctiK*^^ 

(I) <D?-$; S/Vtr- bit 2 2 0 nmtfjefciRJKtf&y* 'IH&I^# >##tf£ 
[0 0 8 0] 
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[0 0 8 1] 

*$&m (i) y &>r >( m*M&Lx ^ ssv*r- hi*, ^cdmjs 

V\T%J:V^ 4#JC«3*-rSWiSS:*3t*lfl&Sff (Structure Supporting Agent) h 
bT/9v^$8£;£i£T*#$&iJ§ (I) ©**y$/y^r-b&«3fi"tS»-&icte, IB 

[0 0 8 2] 

— ijucmcm- 2 -2 jbva£>*itv*<& «fce»jc^- h y ^a, #y ?a^cd 
y h ©si3i©i»K:*ea<m«:te3i , f * g ftn?ffi r t %«rfi*T?&£- b# b 

[0 0 8 3] 

fcSl»?L4::*-/1-4r-*> (0. 7X0. 7X1. 8nm) 

I Z A Structure Commission©^ — A ^ — V (http : //www. i z a 
-structure, org/) ±T?B8Ki-S £ (2 0 0 2^21 

35fcfiE) c *^5:^-r-5^©^^§V^i:bT«MCM- 22 (Scienc 
e (vol264, 1910 (1 9 9 4) ) , SSZ-25 (HKfllOTMfc 2 3 1 
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0 2 6 5 3 0 



8 6 0fM)., ITQ-1 (Ghem.Mater. (vol 8, 2415 (1996) 
) j&tfJ.Phys.Chem.B ( v o 1 1 0 2, 4 4 (1998)) E RB - 1 

2 0 3 0 3 2 ^tem > P S H - 3 OfcBWfrfflFfM 4 9 4 0 9 

> # - y £ s ^ £ =b t*£ s o 

[0 0 84] 

&Jc#2gf3! (ID Jcov^TSHBf*. (ID ttf*;j/U^r-hffl 

383s#«s«« jkt©» i j:m~m 4 x© & ^t? ^ t £ t* s ^ # >> y * - h 



a#*&inj|ibTifr*# (a) 

f 2XS 

«ixs^#feiare* (a) ii^atsit 

S2x^T'#femra^tifetulg^ (A) z^yfu-hibis®. **yi*m 
#3xST*»e>ftfetW8# (b) wttf^;^'J>r-h^#sxs 

[0 0 8 5] 

zr^yri y>fm^<Dtfx hyy^isxmT*&f&-?z>z ffiT'&Zo r 

^n?ACD4>&< fcfc-fiP&Bfc^U jRv*TB9&ft^* >fb£«Jfcffc 
[0 0 8 6] 



fill 



2 3 
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m (id t/vr-bam&Ji&ti** ^-y^u-b^m. mm^m 
it^m. *4m&mfc&mjkT$yk*&^&%&w*iNmvxmm (a) 
silt, 7M^#e>*ifct<rigft (a) ^watsm ii:#e)iifci« 
(A) £^>^i/-Mbim ^^y^mit^m^^y^^m-t 
zmarmtmztinMLTmnm (b) &#&x5ii, -^bTft^ic#e.nfetaig^ 

(B) !:Mltf^^ 1 J>r-h5:f5Ii©4o0IIS:, ^;e/'J>!r 
[0 0 8 7] 

ft, muimiz-o^xmmt^o (i n ;*sv*r-b<DMi& 
&m&tf*z^m^zmi$m*tomLxmm{fc (a) sfsxiT-ss. 

[0 0 8 8] 

5 £ £ iz J; y |$£ T* £ 5 % tf> T* & n «4# If PI & . ^ ©#J H b T tt-jRe&tc 

>f ^ \immQ>m&mit¥\T $> r t #t? g * # dft kkjs a n s fc w- 

[0 0 8 9] 

©Tf^T'/B V% £ 3 t. *» rTIBT? & -5 o 
[0 0 9 0] 

$ e> {c , mi Jinx jg ^ « ^ £ #nrae & <r w nt^-ft-^ tc &c$ipi » & < 
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[0 0 9 1 ] 

= 0. 01-10: 1 ®OTT^5ltAWib<, J:y#*b<»M* : 4r>f 
*=0. 0 5-5:1, 3 &KI#*L ^T-fffi=0. 3-3 : 1 <D|gH 

K\z±M<nmm*m^&z. mm-, tr^m^o. 3-2: i©$g 



[0 0 9 2] 

i=5~2 0 0 : l©«HT»*5iil^*b<, J: USF* L < tt* : 4r>f 
1 5~5 0 : l©|gat&S. 
[0 0 9 3] 

(D^e^jt^^^^U- h^#f : tT^m=0. 1-5 : 1 ©«BTT?*S £ 
*L<, i»jff*i<tt^l/-hft^«:^il=0. 3-3:1, $^{C 
L<»^>:/^- MfclM&J : } TAm= 0. 5 — 2 : 1 <Z)$gHT*&5„ 
[0 0 9 4] 

tt*&^l5ft^J5KbfeMWW#^%b<ttr©M^tif<E*T?»«MCM- 2 2 ( 
StSttn b T £ e> &c;fr < A, b fc^cMf *i fcE <fc vn 0 gain**: Ittt 
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*f#2 0 0 3 — 0 2 6 5 3 0 



• 



m n k is * ti * v a m t n n b x m v ^ § ^ m& mit & ® * <o t -f m <o * ;v 

JtTfSa : £M$* = 0. 0 0 0.1 — 0. 2: 1^$U<, 0. 001-0. 0 
5 : l#«fc»J#*bV* 0 
[0 0 9 5] 

/i/j&y&M&mv^fctffWK&MafcaJAt-sxe (^3ii) £»jgrttrica 
, ^^©^lXjg^cfev^T^iT;^*u^:MS:Mv^sri: : fo•Brll■efe»;, ^iSt 

^©^^/Jfc-Cr^AU^JS : 4r>f* = 0. 0001-0. 2 : 1> #£b<fcfc0 
. 0 0 1 — 0. 1 : lg£©y;i/:&y£«&##3ia: , 'C : &J:V\, T U 

mmm.> mtm. mm&> m<D&mm<D&^'&%>z>&, * 

[0 0 9 6] 

mixm^<DMmumz\zmzfflmiz%i^o b^u ttrig^ (a) 

«co% fc*efrto*iS«»«CD^&« v^«ffiiEiSS:*& b> &fUM b 

fe^^lSS: r^K^^j fcv^. lot, illST'©MSf>^b- Mb 

bV\ 0 #£bV^^£:bT&l 1 O^C-2 0 OXlomm, £U$8 : £b< 1 2 0 °C 
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— 19 0 °c<Dm^~z%>&~ 

[0 0 9 7] 
[0 0 9 8] 

[0 0 9 9] 

fr\zm 2 vNxsiwt & o » 2 list i xnxizm 1-2 nt-ifc 

[0 10 0] 

^ligtHfeiifl: (a) K-£©**fl&«3&*T^£fc% % i?££#, m^ra 

Itftc^Sr^V^ ($1-211) , ^©tWitSittMWC^^iSJ: 
flc&fcfrirt rtff|g# (a) j fc^r. 

[0101] 

o »«©*ttK:4*K:«»tt3Si<, IMR# (A). KBk $>5^}ii©^t$:>Si> 
IMrfS3f8sT?*u *sv%tt»©»*jc|fr«# (A) &«flH^**«T? ) b*» 

*frfcv\, f9f^^©ttms>svMim<z)i§?£^Kfigfls (a) &mifti-&;£8n?&y 

[0 10 2] 
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mta>mmKm^wnt. mwmx^>^xkmmmx&-ox%. 

J: L^MmWWMt&MH btli, fi&m, 5H$*> P 

[0 10 3] 

n*w&z.vxm^z>m&iz. ^(D&mt.Lxtemzmmtete^* ^a^cte 

[0 10 4] 

^(D^S&C%#«J&gte^3^ 0. lmol/l~l(3mol/l»t) 

<Di$ftm\tzm^*>nz>o MS&o°c~2 o ovxft $ zhtfxg&tf. sec— 
i 8 oncDigHftWi; b<; #ic6 ox:~i 5 o°c*W*bVA„ ^asiW&o. 

11^-3 B^&J^tf, 2H^lH«T'feS. 
[0 10 5] 

#C JC|g 3 liCO tM^t S 0 f 3 X5g&f& 2 X®T?#£fl8* ?StftS b 

icMbTftrlgfls (B) SiSItT^S. 
[0 10 6] 

[0 10 7] 
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[0 10 8] 

K&wz.it?-* y^mit^mthxitm^^y. nufyitmy. rb^r 
^ # yit&m nmmihT^m t 3 s ^ t tc £ v # ^ *i stk?^©^ # > 

[0 10 9] 

H3XgX*#£*l3liffJig# (B) fcfc, H2XaT*#e)tlfeMabfel&lg#i: 
[0 110] 

(^E #18!) ^5rX*^5 3^^M*L/VN 0 
[0 111] 

^3x@<z>m^%tcfe^s^^>h^sbfc«tfJ^#:*©^-r^©fii^«. j e 

(D^fy&X^* y : ^T-f ^= 0. 001 — 0. 3 : 1 <Z)fSHT?&£ - L 
V\ i^tl<ttf^>:^^= 0. 0 0 5-0. 2 : 1 CDfgH, S £> 
* U<&^#> : >5r-f^= 0. 0 1—0. 2 : 1©<BH*1*&S. 
[0 112] 
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J£T*#: ^-f^=5~2 0 0 : 1 <Z>^fflT*&£ Z. b < , «fc »J'#* b < tt 

>fc : £*>f 3R = 1 5~50 : 1 ©fSH^&So 
[0 113] 

<z>m&te> ^<D^jvitx^y^v- vva^m >r^m= o. i~5 : i©tHT' 

feS3il^b<, &Vft$LL<\Z : ry7l'-hit'&® : T^m= 0. 3~3 
: 1, ^V^b^^^-Mt^: <r>f*-0. 5~2©|SHtfee. 
[0 1 14] 

[0 115] 

^^fb^ilCDM^% A) iLi^Hf-yzfly-b^mo^U^ 

4&B) tSrUBUbTtt^^, «2XST?#6*ifeK«feSbfeltr«B#i:^M^ 

[0 116] 

ins. ««*©^ScT?s*j©-jc^*bfc«, MKiiiSCTt&w-rsii: 
© mr* e> ust' o>x&«gJiea * <z> e> £ £ # -e £ & . -«c 

&/SV^3 il##V^«>, 5 0 — 8 0 CDMgT? 1 ~ 2 4 RfrmftflM8ft?fttf J: 
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[0 117] . 
[0 118] 

fc»J, -eCD^^jtt?^ : >!r-r^=0. 01~15 : i©iBT^srtw*b 
<, «fc»J«F4 b< : tr^M^O. 1 — 10:1 CDfgHT'&So 
[0 119] 

a t m&m b 0 m%m tvx izum & x u&m b v & v > ps y 
, a*- i/-^©iaB»K:a'&*BfeAn, a-- b# i/-^©*WJca#*A& 

[0 12 0] 

straps dhtfmsfeSo 

[0 12 1] 

$ e>JCfg3XgX&S3 - 2Xgfc#4Xgfc©WfcJSn ? ©.fc'3fc#3 -31 
g&ffe>itlCj;y, M©*3&y^%^t(ifbT3^7ttWK:^MJ*l5tS:^t-S^ 

^3XgT*#fciffSg^ (B) %b<»£3-2XgT?#fel*&«3ft;MMB# 

g 

[0 12 2] 

Jg3Xg, 13-221, X«^3 - 3Xg<Z)VN-rtl^^#^BiflBftS: 
&fci*T rf&lgfls (B) j 

3 1 ffll£# 2003-3008287 
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[0 12 3] 

, 4>fc< £%i o^v>r;v^;v*5:%'ts4mr> c E-^Ai^feb<iir^ >^ 

&<i:%iott5il|, %l<li2l7^ ^fb-^T'fc <fc<> i*i 

F, ^d^F> tKn^ri/F, ^h'^W^^-fA^n'J K, 5 
h\ nFn^ri/K, xfT'J* h U *^;t/T A* d u F> :7nsF, 

S/ Ffc 

[0 12 4] 
[0 12 5] 

»3-3IilCS»«ffiII*<OpHttl 0 — 1 4 0*SH3yaiS*C»«. 
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ft, ffi«fc»^KlKtt8#bTb*3£fcfe&<&. 
[0 12 6] 

[0 12 7] 

j*SttSK:# btti&S Sft 3 ft « b & JBttMEtt & $ & Ki« b < 

[0 12 8] 

IftTMfiJI'tfttfJ:^. 

[0 12 9] 

-.a, KfeiH^.TpHS:2g l KK:**eT»fTBg#S:«fe»b^1-<bfelfe 

JC«t3S«3^ &^«EIiR b T % <fc vn d 
[0 13 0] 

i3-3IItt*3- 2Xg<Df*tC£i6bTfcSl3 - 2 Xg 131 
[0131] 

- sxM^irn^vmr^mnm (b) 5rMUf^;i/v^-h&#5xi 

[0 13 2] 

ft 1 X@ 2 XHcd J: ft 4 lltfi 1 3 #«T«fls©*flWR*SKiW K fflflK 
%»a*"e<Tot%&<, T-yzfv- hft#*%b<tt*©JI*«««Mli*«©K: 

&3g ftflfci*#jB* *fc #/SlT#<£ bT3a.V*fttfJ:V^ * X-ffifc-t 3 £ £ 
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&Z.£*>T$i&V 2b &. **/*»fctt#*b<tt2 0 0'C~7 0 O°C0) 
fcH*** 1 ^ <fc»Jf*b<}i3OOt;~6 5OiC0iH, Sfe^*l/<tt4 0 0 
r~6 0 0°C<Z>$SBT&£ o 2 0 0 "C «fc »J %<6V**&, -r^lz-h 

«tMB#ffitB & 4 xscD&ja-c ttf^;^y^r-h ici^t % % it h -t fe «> 

[0 13 3] 
[0 13 4] 

##g0J! (I I) <0^4f^"2/U^r-h©«3t*j£«:J:y^#WK:ttWr 
n 2/ y*-Mc«Sft (tff«#) £-£#cb (Willi) , JS 

3 (Il-2Ii) o rcDJW*93RS:JfebfeS/y^- ht^^^^-fb-^W^fe 
[0 13 5] 

#S§BJ! (I I) ©£S3t;£&£J:y#sri:#T?£S3 L #y S/y^r- 
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* j s/y Jtr- b tc^i-sttflssiSKi^b^v^df-^ a briefer 

^- # - if *Btt&£f£ifc3 *S w Jc <fc o T4> & < H *®ftmzfe&-t 5 z. £ tfT* 
[0136] 

[0 13 7] 

[0 13 8] 

Mc^ii! din K~o^xmw?z>o tt&m (iii) *$&m d 

[0 13 9] 

" (iii) icfevNT^-r-sd^A^RTtg^^^bT^ 
tb&^\tmmmkfcm*m?&z.£ftx%&. mm^m^mtLLxm^it 

^jvn \?wv#*ri/ F, t-75;i/fcFnW*^K, ^^>fcFoW 
F> ^^i/S^n^s^m Fn^/i/a-^5/ F, -r- >n Kn^t^fV F 
F;RtfiftBeK&#if*~fc:tf , e£'5#* rnktcpg^ttsfofr"^^^ *fc 
ap Mt ou^ itmnit® tc r > *e - r &#n;t t m ^ * r t % t* s s = 
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[0 14 0] 

&nitty£hxitT&mfc7km*®i%-t2>z.£&M : bn3.h<. 3011%, 6 

[0 14 1] 

tt&w (iii) <bmfcfc&®<Dm&*mzm^&mmit&®£LTit. ^t> 
^ & n & z. t. \t ^ e> * T* *> & V % o 

[0 14 2] 

ru-ym, t;^3-;vs, 7x;-M, x-rM, m^fFS, a 
a>^>»> tjitk. fs, >irh>s, #;i/tft-;i/S> x^^;i/S> FS. 

nS, -bu^s, -hnvl, x;i^wF«> *;i/#*S/K£, 

[0 14 3] 

«^#K5D<ky*#6U^^^bT«, j^lPtj&2~j^fSi2!fcl 0(Z)T^^>^ 
, ^U4—^BC1 0<Di/?uT)VtryM* TV)V^- : r)vm. £tf^fc3~^ 

2. *i m!X±<£>m&%dT* Zb o T * fc> ^„ 
[0 14 4] 
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uy, ^ntri/>> -fry. ^y^-y. s\zf"ry> Jr99-y. J %y 

, 2-^y, ^V^fX 2-^>^>, 3-^>7^>> 2-/\*iZ 

3-/\^f-fe>> 4 i 2-^zf^y. 3 -s\-fry. 

2-jttTy. 3-*9'ry> 2-j%y, z-j%y, 2 --r-fe 3 

V n^yj-y. i/^u^^-^y. i/Vu^-J^y. i/9u3r9 : ry, i/pus* 

[0 14 5] 
[0 14 6] 

#i7;i/3-;i/Oi-f;Htittt, x^i/>^y tjvt-jvx. 
-r^, if i/>y'jn-;^7M-M--r;i/, 1, 2 —zf&j^yVJt—Jb 
^;7;^-;n-f;i/> 1, 2 -:/n/t>SJ:*--/i>5>y/i/'{r=. /bx-^/i/, 1 
, 3-^n;^^'t-^ ; E;7M-^-f;K 1, z -zfuAyVJt-KV 
7ji//r^;i/x-f;i/, 1, 2-y#>^-;i/ : ty y;^— ;bx-^;K 1, 2 
-y^>^-;i/^7^-^x-r;i/, 1, 3 -zf*yp*-fr:£j y;v>rx 

;vx-f;K 1, 3 - ^>i?t-;i/^7M^x-f^ 1, 

t _ ;K;7 ^-^x-f^ i, 4 - y^>^-;i/^7^-^x-f 

[0 14 7] 
[0 14 8] 
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x* ijjitfym^xTjiMtvTte, *ewtyvfr* mnyvto* wastry /i/ 
„ tf>r>^r y * # # y tomr v ^^^tsit^t'ts. 

[0 14 9] 

#3§i# (iii) <Dmitit^m<Dm^mKm^&mmt^mt.m4m<Dm^ 

yv fry A**- rvtotu^j h\ @tmyy;K *#?y;t/^yy 

[0 15 0] 

(ill) ©m^b^<5DiS5i^icfev> > r«l(^i:tT^m > rs^^y 

zmzum* mmitmrnm* mmnmm&z&mm* m 

K:*oT#*bv*ttHttSSfoy#£. ^5y-*Tf««t*i:§{ctt, 
its. SliSa^«r*©«Si:bT, b. Hi%~2 0St*%<E>$&B#i§^& U 

[0151] 

ftltft£ bT^M"t&^# >> % >y h©^«Uc%#ic0JKg&&v> o »5fc, «/h 

^ft^KUSSriEJibJ&v^CD^SF^bv^,, 
[0 15 2] 

(III) CDBfcft^*«)»3S^*SK:*IJ*BftftiRlt;tt, »«SES:fflv%«i 
MtVTIZ* Ttoa-toM* ThyM. -hV frMRtfyk^ZmfZ>Z.HtfT*% 

* 7;i/3-Mo^Mtbt, *#y-;K x.#;-to* i--?ua; -fr* 

-to* J -to* 2-rf* J -to* t-7&S-to* TS.fr 
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o 

[0 15 3] 

(iii) <Dm^t^<Dm^mz^n^mit^<D^m ! um^^ 

mmitte^o b<l±0T;~ 1 5 0"C<z>fgHT-&>;> J:'Jftb<{iiOiC~ 
1 0 0TC©$&HT*&£o 0"C j: U 4£v^£^MS#M< I£ffl6r£& < > 1 5 0 n 

[0 15 4] 
[0 15 5] 

*mw (iii) ^^^©^^aicfe^^m-fb^^ Hjfej*. 

[0 15 6] 
[0 15 7] 



ffifiE# 2003-3008287 



#2003—026530 



[0158] 
[0159] 

(III) CD^fllA^©IS5t^lCfiV>T. IBJRSftfc^^S/y* 
[0 16 0] 

(III) JcfeltSiaiRStife^*^ ^y^r~b««tt, -08lc 
3»yagUffiffl"r*45K:mtt^<BTb, $a&©«tt&j3*3fc< - 

tS6*^»cD3Ertt&Mv^*cii:^-e*, Afl;»fcw:#!I*.rau i o o"c~6 o oic© 

[0161] 
[0162]' 

TV fry tun- jvmjtma tHEfe 

[0 16 3] 
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[0 16 4] 

oralis *ifc»i&fls**i** siSia«*e©5ttifcft**©Jii»^e>iHB^fe- - 

[0 16 5] 
[0 16 6] 
[0 16 7] 

3 8S) £MvnT^#>, 'r-'fiii, ?fflS*ffiJft#flf«:*fofe. 
[0 16 8] 

*fb#y ^A*{c-9->^;v©^^y s/y^r- h^3fi%ttH5@fti o o 

mg £^Wy h#Ucbfc^> S^I^WC-fe y b U 1 0 ~ 3 P a <£>ffi;frT> 50 

4 1 tfjf£4f 2003-3008287 
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h;Vi!l^S (FT I R- 8 1 0 0) SrffiV^:*'** h )WDW%.*ft-=> 

<FTIR*ft> 

ill5£4SH : 400~4000c m" 1 ^j»|B : 2 c m -1 

mnmm. : 1 6®~ 1 2.8 m 

[0 1 6 9] 

^g: H*^»ttKJASCO UV/VI S*'*? 
$f5t4Sffl : 200-500nm 
^-*9>f BaS0 4 
[0 1 TO] 
MXjgtg (XRD) 
■9- y ^§:«TCDII> *#T?»*XHHI#f 71 * - y ItWfe h tc a 

HSRffi : CuKaifeg (1. 5 4 0 5ry^bn-A) 

: 4 0kV-2 0mA 
450 : 2 0=5 — 50° 
j£3SE3ft£: 2° /ft 

[0 17 1] 

&ffi\m®nmmm*my<\ BLmmi omiic^fu »»wii:uTi, 4-s? 

^n?h^77^- : a#$S^m$SGC- 1 4 B 

^39A : 3f -Y t?^ U -^7ATC-WAX 3 0 m, ^0. 2 5mm, 

Mff 0. 2 5 /tm) 
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3f-YU T-tfX : (X7V V hit2 0, *7AM2ml/mi n) 
ffi.m$kflr : .tffi^S^^bMI^ 2 0 0 °C, ##rlf&$&^ h 5 

#1^*5 0 8 C*Cfi^U 0T;/^©#M5i^T*l 5 01C*t'#MU 1 

5 0 °C T* 1 0 #H9$tf3s 3 C 1 0 t/MiS«ST' 2 0 0 V, £ T*#M 

U 2 SftmU&htc 

: F I D (H 2 JE7 0 k P a, 1 0 0 k P a) 

[0 17 2] 

3SC*«-?»*X*tt«©©»«ffiil*Jfei8«AT-0 1 2£JgV^ 
It, Ce (IV) W *teHi«je&^ofe. 

[0 17 3] 

til i : mm i a>mm. 

2 5°ct% ifKWy <ftftM*xmti&i£t*m «S9 8%) r P 

I J fcfc-*. ) 2 4 3. 2 gfe-f*:/3fcifc*6 8 4 gfc»JWU PI 

9. 5%) 16 5. 8g*M%.f~o 3 o&ffiffiw*ft^mm<DmMzft±Kmfi 

~7 =l — Is * (Cab-o-sil M7 D) 1 2 0 g 

S^^^r^f^fc^tf^Wt^ l-SiO 2 :0. 67-B 2 Og:l. 4- 
P I : 1 9 • H 2 0£&£*i-£#&#fc 0 
[0 17 4] 

T>K A>A-- Steffi*) ^©^"r- ^ V-^I*U 17 01COII 
TlOOrp mtfDEPRj&KT* 1 2 0 BfrlfflaMS & *f o fee 8BW7*k 2 

tfcfc&MW Hft^^&Sfc^U ^*0pH#9J^TlC&Slfc^$t£^»; 
jgbfco 3e»UT#fe@#:M&8 OTC0MTT«U 6 0 0°C©M^T 
T?^bfco *<&#e>*lfc®#&J£%l sKMLT, 6mol/l©5li$:30 

mian*., iooTc®MTT'2oniiiffiau iwyu»7«* mmiz&vm 
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bt, 6mo 1"/1©W»&3 OmliHA., 1 0 0 0H«1 

[0175] 
[MWW§ff^ # ^ 2/ U - h CDIISE] 
2 5"CT% PI (fD3fett»:n*8c5Jte*fc» MS9 8S) 14. 5g?:^t> 

2. Ogmfc. 3 0^ii#^^V>^h^> r ^;i/^^h^^^- h<DM&& 
^fc^fCii^S-frfcft ^i?)iiigLTfev>«m/>!r-r^cZ) J E;i/i:bo. 00 1 

7©flji^ns/u^- bB i o g^m^ ^hizzmmmw^m^. 1 

•SiO 2 :0. 0 3 3 -Ti0 2 : 1 • PI : 10 • HgO il&5l^&#fc 
[0 17 6] 

rol^tl 5 0ml©f7D> (-< — T>f -r^-^> 
y> K MM) «©*-h^l/-^#U 17 5TC01S 

T4 0 r pm©IS«»fln*l 5 8 ^|fif*fP€:ff ofe. IS#^T^ lW»&2 5 

gJCttUT, 2 mo l/l<DffiWl*2 0 m 1 1OO1C0SSTT'2 
OHMILL fiM&3ffii»Tfk HCJ:y#feIftS:6 0 0iC0)lITT'l 

. Z.<D^& J^V^-YM^V^Zy/VJ^&'tfr&teO. 0 2 3 3T'fe'J, 
81*/$*^ jRO^/l/JfcttO. 0 0 1 8T*&ofeo *fc> fl»^ffi^i!lS b 

WWCfcV^, 19 Wl/#9 3 0 c m^fcJctf 1 0 10c 



fBSEW 2003-3008287 



#2003-026530 



ti-^^-To 2&m#*^* h;t/T*&l 0 1 0 c m _1 ttf^T^ffi® 0 (ifa) £ 
^-$PJ» @/Jvf»#l 0 10 cnT^SSlC&Sr 10 10 cm _1 #3aiC@ 

>ilUV-V I h ;t/ HI 5 , 61C#*^1- D 

[0 17 7] 
gyjfflg : &j[g£2<Z)§gjt 
[MWWM^ # 7 2/ y 4* - h ©MiS] 

2 5-ct% -r^>^7K2 g^jiiM*^ (fa^MSxn^^ig 
i %) i g oDTK^^tc-^ b ^ ^ * - h (Si^^n:^^^ 
«I9 5%) o. 2gS:im^.feo 3 o^^^#^ i fTV^-^h^^;^^;^^^^ 

giiHiSMlT^^b^lB^/^-f^^^^O. 021 7©!M?nS/U 

^-hAi o g^Anx., i o^ra«^S:i^^feo ^^it#b^^^, iooic 

om^TT'S^WjbH-tTTK^?:^^^ *E;i/Jfc#, 1 • S i 0 2 : 0. 0 3 3 

• t i o 2 i:&5@M^i^#fe. 

[0 17 8] 

7>F SffffiflO SBtr-fc-KAtu l. 5gt 

PI (fO^M^Xm^^iiS $119 8%) 2. 5 g#^«>A*l&*lfc5 0 m 

i®f7n> (>r- 74 r=itfy F* T> F 

3^»19*) m<»*- l/-^J^U 1 7 O'COagTT'l 5 8 l$ISI&JhftUtt 

#9#TK:fcS*^i»#&»y5Bbfc. X e> 8 orJCDMS! 

TT«U> *©#feftfcB<*£jS*l Sfc^UT, 2mol/l©5iil:10 
OmlM, 10 0TC®SITt2 0H«lU ^LS^T^, SKSC**; 
#fc@#£6 0 O'COD^TT'l 0RMMR/&U ii»f»!5sB»4**MWWaf 
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Mifco. o i 6 7-e&y, mmy^^M<D^)vit\to. ooi8ffeot 

[0179] 
C*3] 



^3 















0. 0233 


0.0018 


mmmz 


W&2 


0. 0167 


0.0018 



[0 18 0] 

T;^3-;i/0. 5 8 g (1 Ommo 1) , ?£gS£bT7iZ h-bU^3. 9 g ( 

5mi) , zmz.* &\^mMmiK.*vitMvrwm**js/v#-hmm (5 
omg) 6 ot©nt«u Stu<i#bfe„ £j£3te4t<z>&& 

#5 VCJCML fei£^> 3 0 @S%©j&mfb7ki5i7.M£?£ l . l g (aMMb**fc 
LTlOmmol) r <Z)l#j&&iE/fcli§&H^i: U filSBI»^6 3 

-fb*3R©lsfta(8tt 9 7. 6 %T*& y , ift|ftft*3S©^Sfr*» 98. 0 %T*&o 
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[0 18 2] 

mMmz tc^ b feMwwM^ ^ j 2/u-!r- bmm oomg) zm^zmzm 

MM3 Hmfik&WiftZfi^fco M^M£^t4&C^<t 0 TV )VTJVn- )MZ>mit 

ioo%t^ofc iifl;**©«ft*a:9 8. o%t?*»k saiHfc** 

©;f$J§p5te9 9. 0%T*&ofc 0 
[0183] 

2 5°CT% PI (t^M^Xlft^^lil 31119 8%) 18 2. 5g5:^t 
>S5IJI*5 1 3 gKHS»U P I#»«&SM8Lfc. 2©PI*»*S2^C 

mma&tiM Mi9 5%) is. og, %3-#k:m (.m^mmnimm^ 
i?tig9 9. 5%) 124. 2 gfrmx.it* 3 o^mmn^n^v^^^^ 

h^**-h<DmykftMfcJ&*™±fcmft-£ J £r^ 7a-AKJ/UA (Cab 
-o-sil M7D) 4 5g^f^X >fc#3R&^tMgra*ft^fttCfllI;*.&. 

ZbKlftffi3 OftmWZMV^fl'&fl 1 * l-SiO 2 :0. 03 3 -Ti 
0 2 : 0. 6 7- B 2 O a : 1 . 4 • P I : 1 9 • HgO H fc£iS-£%&#fco 
[0 18 4] 

7>K l/-^#U 130°C(DUmT 

1 0 0 r p m<Dmm7&mT* 2 4 B*t8l|R#*:f?V\ &V*T? 15 0 °C<Z>S£TF 10 0 

r p ma>en£j&g-e 2 4 &m&W*ft v\ 3&ic, not;©iSTioorp 
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MLT. 6 mo 1/1 (DmWl*. 2 0 m 1 #H;l, 1 0 0 "CGD^TT* 2 0 B»nm 
3U »«ia»T4feaiiaK:J:y#feH#S:5 3 OX3 0MSTT*1 OB»m«lJftU 
MWWSf ^;i/'J-!r- htt«S:#feo 5/ h«<Z>^#>/;r 

-f JJtCD^^JfcttO. 0 2 1 7T?»y, «*/-!r>f3R© i E < n/asJt0. 0 2 04T'$ 

9 6 0 cm^lzmi^m^^^U^^^nr^. Ml/ £ HI 7^1% 

[0 18 5] 

[0 18 6] 

feflNfcfc 5 0 OmlC0tf-?!j-JC^b^X^;i/^;i/hi/U^~ h ( 
*B3feH3tr*«^£tt») 6 2. 5g&#n*.> rM^3 0iC©fiST> 2 011 

7g5:10«m 1. 0B»n«#«« CfD3«3H 

W&3 0&jW*TilI*.fc. 3 0tJf 3 0^jg#L&^ 8 0 o C©^£MV>T 

steft&fl&sftu 2i*rat*#ps:jR»fe. ^ e> \sxmcU&m\z*it 2 3 0 g^u* 

MlfllflO §g<Z>:fr- 1^-?*IC#U 17 5iCT'4 8W*iM&l!ofc= * 

^#^ET. 5 0 0TCT»8»IBIj»«U m%&%3<DV&£Z:tf-otc.o Hi-. isJ&iCJ: 

sfc*frU 1. Omo l/10ffit7j(Sl2 0ml 5:fl|V^T 

©^/WfctfO. 0 1 9 2T*&5 glft<Z>MF iSf 2/l>>T- hM^ifc. * 
fc. Bfr^MT'M^bfc^l&lR;*^ hJWCfcWC, h;V#9 6 0 c 

4 9 ffil£# 2 0 0 3-^3 0 0 8 2 8 7 



#2 003 — 026530 



3. (DM F IM^ 1 ^ ^ S/U^r- hM££^Mt-£ffi&> 3 |HilCD^§:^T 

[0 18 7] 

^iz>0. 84 g (1 Ommo 1), 7th-h'J;V7. 8g (10ml) 

7^V^-eHJ6Ml fC^bfeMWWM^^^ hife^l (5 0mg) Srtfc 

6 01CCD»»Tf7jlIIMlU "«b<«#Pbfe- M^ii©SI^5 7Tcica 
bfettm, 3 0KS%©aSMt*3Rl. lg (ji»i^bT10mmol) 

fe 0 -e©^ sisa^ft&aab, *s^©2-/\^-fe>, 5fcRjs©aiMt3K* 
ice (iv) &fflvxfe«-&ii»3eic«fcy#«>fe. Rfai&Wizm5Kvk't . s«r 

XtK^tS/ Kfl3#*Tf** 2, 3 -X3tf^^-9*><Z>JK^^ 7 0. 0%-efeo 

[0 18 8] 
[*5] 



£*5 





mn 


x#**> K£fiE& 






2-—"^Mz> 


2, 3r-I^W+J"> 


.70.0 


U?MJ6 


-»P>v*-tz> 


P^*-fe K 


7.5 j 


ifc&0!|3 


2— /s#-fe> 


2, 3 -X7K4ri/^-y-> 


50.3 








2.2 


^5 




2, 3-XtK^-*>^-9-> 


16. 8 








0.9 



*lX7tf*S/ K4K$ : x?K**> K^JiK*0nol)/ISii4®mfl:*iiia(mol) xioo(%) 
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[0 18 9] 

i/#W\*c±yO. 8 2g (lOmmol), 30 g*%(Dii^b7jc^ 0 . 5 
[0 19 0] 

Kft-^^&S 2, 3 -xji<^>>/\^i?->©iR^»> 5 0. 3%, */t7V\ 

^t>t^r^KOWH 2. 2%T&ofc„ 

[0191] 
itieM 5 ~JfcgEfl»J 6 

52, 3 -injjfdf 16. 8%, >> ? D ^-fe >#3r ^ K© 

IRW, 0. 9%T**>ofc 0 
[0 19 2] 

7 : ^-j Si/Ti JtOMWWSf * 7 U fr- h 
ICfclK 5g0M^SS i / T i ^fc&f fSMWWSf ^ ; <; ^r - h 5:Hil 

tco mmmzm*>nfc£.mm<DT ±/s ±m*o. 027, 0. 023, 0. 0 

16, 0. 008, 0. 004T*&»j> r©3jaS7?**Si/TiM3 7, 4 
4, 6 4, 1 2 4, 2 4 0t'feofc„ rft^t>^l/©I R^^i' h;b&S9 
JCjjtT. Ti (S i/T iJfcjbVh;* 9 3 0 cm" 1 

[0 19 3] 
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[t i -mww (p) <Dmm\ 
2 5T3T% pi (m^nmumm^^tm mm^sy,) 14. 5g*^*> 

^tc^h^^^^-^h^^^- h (.mytnmjiMffi&mtm 11195%)- 
Mz&^mfiztt^ mMMi~zMmhtc.wm/>r4m<D*=)iRo. 001 

7©fl83ffa$/l>>r- hB & 1 0 g#D;t. $ h IZ 2 B£|^t#$:^#, ^Jfctf. 1 
•SiO 2 :0. 0 3 8 - Ti0 2 { 1 - PI : 10 - HgO il&SSSl^&^fc. 

o 

[0 19 4] 

z:©*S-&^£ 15 0ml ©-r^n^gg©;*-- 1 7 5X3©M 

IT4 o r p m©iamjgs"e i 5 8 i»iw«p«:f?ofc. mwmr^.. fa®m*2 

h©ii^^6Mf ^ ; i/'J^T - i -MWW (P) *%t=. 0 i©®^ 

st©^*://^^©^^^. 0 3 3t*&u> iBffi/^-fi^^i'ifc&o. 

0 0 1 9T*feofe 0 
[0195] 
[T i -MWW (P)' ©#tfr] 

»6»*lfeT i -MWW (P) @#:£*»1 gfC*fLT, 2mo l/l©5gBft«: 

20mlll 10 0TC©tlTT*18^fMllfc 0 WLim&<DV y? to 

^ff^h'J^fA'^n^ K (A 1 d r i c hftjg |$I9 9%) 5. 6g 

imm 6. og, 2 g«:a^bT#fe*»*jcAtife- x^v 

-0PHS12. Ot'&ofc. 3©X^U-& 8 OTCJcanlSftbT 1 6^Sc®b 

fc 0 ik^t, *<DmmwL*m&mmM&* o ow, 3 5kHztm« 

bfci^ P H#2JSTFlC&S;§;T*2mo 1 / 1 ©i§®?£^< &/^b&#e>*^ u 
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[0 19 6] 

m*8 o°c(DumTT*$tMhfe%.. 6ooic0jam«bfc, -^p^^ti^ 

@fa£f&%l gtC^fbT, 6mol/l©ilS:30mlM, 1OO1C0II 
Tf2 0HI§iMU m^S^T^, St^&CJ:y#fc0#;£6 0 or;<Z>}&MT 
T*i o^^bfeo r^tflf^tifeMTOW^^^^/^r-r^^^^^o. 

[0 19 7] 

m^nr^mm^nt^m^<mn<DXRDA^-y^m i oic^-r D MwwMif^- 

tv>srhji)^^. I R©MX^^ WI/&EI1 1 &c. fOl^fcJ: 

tf2&$t#*^? b^&IUl 2, 13SC^„ SPJiT'te&V^ Efl3<Z)2#C$fc 
^^^^ f>;i^&9 3 0 cm'^^mm^o (ifn) &M«/Jvfit#9 3 0 
cm'feicfesi h^e>:fc$iSB£<2#^i?&£ 9 3 0 cm~ 1 nmzmi^W.^'i' 

[0 19 8] 
[0 19 9] 

niisM i o ~m-mm i 2 

U 1 -/\3f-fe> 0 . 84 g (lOmmol) V*«4Btt£tt0l 5 H Htt<Z>& 
f^&ffofec mi&i6iC^t. g^m^^i/F^b^T^^ 1, 2-X7tf 
=¥i/^^-9-X5DUX^«> #*2 9. 3%, 5 1. 8%. 2 4. 8%T&ofeo * 
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■yjt-A—WL (TON) \$. 9 3 4 mo 1/mo 1 - T i, 1390mol 
/mol-Ti, 86 3mo 1/mo 1 - T i t'feofc. 
[0 2 0 0] 
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, l-/\3f-fe>0. 4 2g (5mmol), T"feh— hVJV3. 9g (5ml) 
, 3 OK*%0iMKfc*aiO. 5 5g MttltbT5mmol) &/BV^ 

[0 2 0 2] 

^jgM l 3 -HdSM l 5 

b, i/^n^O^^ 0. 34 g (5mmol), T-feh — h U ;i/ 3 . 9g (5m 
1) , 3 0«*%©5ftilfll7K*0. 5 5g (ItMi^U5mmol) &/B 
V\ 4 0°COD^T*M/^m-a-%OM^3 7 t; &CJt b fe^T'S/S 

[0 2 0 3] 

jt»j2T-#fe^b«««^2 mf iif^; */vtr- hmm^^m-t^mtm 

[0 2 0 4] 

S/^ntf^-r-X). 55g (5 mmo 1 ) , 7"fe h— h U ;i/ 7 . 8 g (10m 
1) , 3 0nM%<ommit7^mo. 55g (HWi:bt5mmol) £M 

\i^mitmmmi o~i 2^^©^#&frofeo sic**?-. 

[0 2 0 5] 
[0 2 0 6] 

mmmi 9-^2 1 

i/^nhrt>0. 4 2g (2. 5mmol), 3 0 «*%©jftIMb*Jlt 0 . 
2 7 5 g (5fifi&<ft3KS*fc It 2. 5mmol) VxSffittHJfiW 1 0 ~ 1 2 £ 
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[0 2 0 7] 

itmm i o 

[0 2 0 8] 

^SRiR:*^? hifi9 3 0 ± 1 5 c m _1 &Cl§*ffi£ fcoBRifc^ 

IBAA (1) 

xT i 0 2 • ( 1 -x) Si0 2 
(^cfixliO. 0 0 0 1~0. 2tfeS„ ) 
[0 2 0 9] 

[0®<Df8#fc^9!] 
[01] 

[02] 
[03] 
[04] 
[0 5] 
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[06] 

CE7] 
[0 8] 

[010] 

[®ii] 

[012] 

® i i © i h;i/T*&&. 

[013] 
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[02] 
M2 




1000 900 800 

Wavenumber /cm 
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g|3 



20.— i 
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[0 7] 
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#20 0 3-0 2.6 5 3 0 



mm] mmfo&®<omtfcjfc<ommizm^&z}itfT$mter*jisv'r- h 
( i ) 

xT i 0 2 ■ (1 -x) S i 0 2 
(^cfixttO. 0 0 0 1~0. 2 
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i 



ffiSE# 2003-3008287 



